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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a microdevice 
that can be reduced in heat generation amount by 
lowering the resistance of a coil, while the number of 
turns of the coil is maintained, as it is, without making the 
length of a magnetic path larger. 
SOLUTION: In this microdevice, a first thin film coil 231 
is wound turning in a plane around an axis X. A second 
thin film coil 232 is disposed among the turns of the coil 
231, except its outermost or innermost periphery, wound 
turning in a plane around the axis X, and electrically 
connected, in parallel with the coil 231 through first and 
second terminals T1 and T2. An inorganic insulating film 
251 is provided in a gap to demarcate a width a of the 
gap. The width a is narrower than intervals p between 




the turns of the thin film coils 231 and 232, as viewed from a direction parallel to the wound 
plane of the coils 231 and 232. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] It is a micro device containing the 1st thin film coil, the 2nd thin film coil, an inorganic 
insulator layer, the 1st terminal, and the 2nd terminal. Said 1st thin film coil It goes around one shaft 
around to a plane. Said 2nd thin film coil Except for said the 2nd outermost periphery or most inner 
circumference of a thin film coil, it is arranged in spacing produced between two coil turns of said 1st 
thin film coil, and has a gap between said two coil turns. It goes around said shaft around to a plane. 
Said 1st thin film coil and the 2nd thin film coil Each end of a most-inner-circumference end winding is 
electrically connected to juxtaposition by said 1st terminal. Each end of an outermost periphery end 
winding is electrically connected to juxtaposition by said 2nd terminal. Said inorganic insulator layer It 
is a micro device smaller than the coil width of face beta of said coil turn which is in the interior of said 
gap, had demarcated the gap width of face alpha, and looked at said gap width of face alpha in the 
direction parallel to the circumference side of said 1st and 2nd thin film coils. 
[Claim 2] It is a micro device with the number of turns are the micro device indicated by claim 1 and 
same [ said 1st thin film coil and said 2nd thin film coil ]. 

[Claim 3] It is the micro device which is a micro device indicated by claim 1 or 2, and said gap width of 
face alpha has in the range of 0.01-0.05 micrometers. 

[Claim 4] It is the micro device indicated by any [ claim 1 thru/or ] of 3 they are, and is <=(l/300) 

alpha/beta<=(l/5). 

******** micro device. 

[Claim 5] It is the micro device indicated by any [ claim 1 thru/or ] of 4 they are, and the 1st magnetic 
layer and 2nd magnetic layer are included further. Said 1st magnetic layer It is arranged at said 1st and 
2nd thin film coil bottom. Said 2nd magnetic layer It is the micro device with which it is arranged at said 
1st and 2nd thin film coil bottom, and is magnetically combined with said 1st magnetic layer, and said 
thin film coil goes around the magnetic bond part of said 1st and 2nd magnetic layers around. 
[Claim 6] It is the micro device with which it is the micro device indicated by claim 5, and said 1st and 
2nd thin film coils adjoin said 1st magnetic layer and said 2nd magnetic layer through the 2nd inorganic 
insulator layer. 

[Claim 7] It is the micro device which is a micro device indicated by claim 5 and said 2nd inorganic 
insulator layer has in the range whose thickness is 0.01-0.05 micrometers. 

[Claim 8] The micro device which is a micro device indicated by any [ claim 1 thru/or ] of 7 they are, 
and is a thin film inductor. 

[Claim 9] The micro device which is a micro device indicated by any [ claim 1 thru/or ] of 7 they are, 
and is the thin film magnetic head. 

[Claim 10] It is the micro device with which it is the micro device indicated by claim 9, and the reading 
component is further included and said reading component contains a giant magneto-resistance 
component. 

[Claim 1 1] It is the micro device with which it is the micro device indicated by claim 10, and said giant 
magneto-resistance component contains any of the spin bulb film or a ferromagnetic tunnel junction they 
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are. 

[Claim 12] It is magnetic-head equipment with which are magnetic-head equipment containing the thin 
film magnetic head and head means for supporting, and said thin film magnetic head was indicated by 
any [ claim 9 thru/or ] of 1 1 they are, and said head means for supporting come to support said thin film 
magnetic head. 

[Claim 13] It is the magnetic recorder and reproducing device which is a magnetic recorder and 
reproducing device containing magnetic-head equipment and a magnetic-recording medium, and said 
magnetic-head equipment was indicated by claim 12, and said magnetic-recording medium comes to 
collaborate with said thin film magnetic head, and performs magnetic-recording playback. 
[Claim 14] It is the manufacture approach of the 1st thin film coil, the 2nd thin film coil, and the micro 
device containing an inorganic insulator layer. On the surface of a base material, the 1st coil turn 
spacing is separated for the 1st thin film coil, the shape of a spiral — forming — next, the front face of 
said 1st thin film coil — and The inorganic insulator layer of a wrap 1st is formed for the front face of 
said base material which appears in said 1st coil turn spacing by almost uniform thickness. Next, the 2nd 
outermost periphery or most inner circumference of a thin film coil is removed in said 1 st coil turn 
spacing. The 2nd thin film coil is formed in the state of insertion. To next, the 1st thin film coil both 
ends and the 2nd thin film coil both ends The manufacture approach of a micro device including the 
process which forms the terminal for taking about to an ejection electrode at the same time it connects so 
that the 1st thin film coil and the 2nd thin film coil may become a parallel circuit electrically. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to a micro device and its manufacture approach. In this 
invention, a micro device is equipment incorporating the thin film magnetic head, a thin film inductor, a 
semiconductor device, a thin film sensor, a thin film actuator, or these, and what has a thin film coil is 
said. 
[0002] 

[Description of the Prior Art] As this kind of a micro device, if the thin film magnetic head is taken for 
an example, the write-in component with which that interior is equipped In an air bearing side (ABS side 
is called below) side (the front section is called) The pole tip of the 1st magnetic layer and the pole tip of 
the 2nd magnetic layer are made to counter through a gap layer, magnetic coupling of the 1st magnetic 
layer and 2nd magnetic layer is carried out to an ABS side in the back section of the opposite side, and a 
back gap is constituted. Around the back gap, to the film surface of the 1st magnetic layer and the 2nd 
magnetic layer, it is parallel and the plane thin film coil which goes a back gap around at the flat surface 
which intersects perpendicularly mostly to an ABS side is arranged. 

[0003] Generally a thin film coil is formed by the frame galvanizing method. By the conventional frame 
galvanizing method represented by JP,56-36706,B, the resist frame was removed after frame plating 
processing, and it had left the pars-basilaris-ossis-occipitalis width of face of the removed resist frame as 
it was as spacing during a contiguity coil turn, for this reason, coil length -- long ~ not becoming - it 
did not obtain but the limitation was produced in reduction of an impedance value, and an improvement 
of a RF property. 

[0004] JP,200 1-931 13, A considers as the perpendicular circumference structure which changed the coil 
circumference shaft 90 degrees from plane coil structure, enables contraction of magnetic-path length, 
and reduction of eddy current loss, and is indicating the thin film magnetic head which raised the RF 
property. 

[0005] However, since the pars-basilaris-ossis-occipitalis width of face of the resist frame from which it 
is removed after plating processing also in the technique indicated by this well-known reference was 
used as it was as spacing during a contiguity coil turn, the conventional trouble was still left behind. 
[0006] furthermore — if the number of coil turns is increased with the conventional thin film coil 
structure for the improvement in an output, maintaining magnetic-path length uniformly - a coil 
conductor width ~ narrow « not becoming it did not obtain, but coil resistance became high, and there 
was a trouble that calorific value increased. 

[0007] the part to which the width of face of a coil thin film coil became narrow - a coil - although it is 
possible to compensate by increasing the thickness of a conductor and to press down increase of coil 
resistance, thickness of the resist frame when forming a thin film coil by the frame galvanizing method 
must not be thickened with detailed-ization of a resist frame pattern in this case, formation of a resist 
frame pattern becomes difficult, and formation of a thin film coil becomes difficult. 
[0008] 
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[Problem(s) to be Solved by the Invention] The technical problems of this invention are the micro device 
which lowers coil resistance and can reduce calorific value, maintaining the number of coil turns without 
lengthening magnetic-path length, and offering the thin film magnetic head and a thin film inductor 
especially. 

[0009] Another technical problem of this invention is the micro device which the noise's was decreased 
and was suitable for easy-izing the design of a digital disposal circuit further, and offering the thin film 
magnetic head and a thin film inductor especially. 
[0010] 

[Means for Solving the Problem] In order to solve the technical problem mentioned above, the micro 
device concerning this invention contains the 1st thin film coil, the 2nd thin film coil, an inorganic 
insulator layer, the 1st terminal, and the 2nd terminal. 

[001 1] Said 1st thin film coil goes around one shaft around to a plane. Said 2nd thin film coil is arranged 
except for said the 2nd outermost periphery or most inner circumference of a thin film coil in spacing 
produced between two coil turns of said 1st thin film coil, has a gap between said two coil turns, and 
goes around said shaft around to a plane. 

[0012] Each end of a most-inner-circumference end winding is electrically connected to juxtaposition by 
said 1st terminal, and, as for said 1st thin film coil and the 2nd thin film coil, each end of an outermost 
periphery end winding is electrically connected to juxtaposition by said 2nd terminal. 
[0013] Said inorganic insulator layer is in the interior of said gap, the gap width of face alpha is 
demarcated, and said gap width of face alpha is smaller than the coil width of face beta of said coil turn 
seen in the direction parallel to the circumference side of said 1st and 2nd thin film coils. 
[0014] As mentioned above, in the micro device concerning this invention The 1st thin film coil is going 
around one shaft around to the plane. The 2nd thin film coil Since it is arranged between the coil turns of 
the 1st thin film coil and is going around a shaft around to the plane except for the outermost periphery 
or most inner circumference, the insertion coil structure which has arranged the 2nd thin film coil in 
spacing during the contiguity coil turn of the 1st thin film coil is realizable. For this reason, the number 
of coil turns can be maintained, without lengthening magnetic-path length. 
[0015] And since each end of a most- inner-circumference end winding is electrically connected to 
juxtaposition by the 1st terminal and each end of an outermost periphery end winding is electrically 
connected to juxtaposition by the 2nd terminal, the 1st thin film coil and the 2nd thin film coil lower coil 
resistance, and can reduce calorific value. 

[0016] Moreover, since coil resistance is lowered and calorific value can be reduced, a noise can be 
decreased and the design of a digital disposal circuit can be easy-ized further. 

[0017] Said inorganic insulator layer is in the interior of said gap, and has demarcated the gap width of 
face alpha. Said gap width of face alpha is smaller than the coil width of face beta of said coil turn seen 
in the direction parallel to the circumference side of said 1st and 2nd thin film coils. The inorganic 
insulator layer which demarcates the gap width of face alpha is constituted by aluminum 203, Si02, 
A1N or DLC (diamond-.-like . carbon), etc. Such an inorganic insulator layer can be formed by the 
spatter or CVD. Therefore, to the limitation of such thin film coating technology, gap width of face 
alpha can be made detailed, and a coil circumference consistency can be raised. 
[0018] In principle, said 1st thin film coil and said 2nd thin film coil have the same number of turns. 
According to this configuration, it can ** to equalization of a current assignment of the 1st thin film coil 
and the 2nd thin film coil, and equalization of magnetomotive force. 

[0019] Preferably, the gap width of face alpha is set as the range of 0.01-0.05 micrometers. The 
inorganic insulator layer with such gap width of face alpha is a spatter or CVD, and can be formed 
certainly. Moreover, if it is this range, required electric insulation can be secured in application to a thin 
film inductor or the thin film magnetic head. 

[0020] Preferably, the gap width of face alpha during a contiguity coil turn and the coil width of face 

beta of each coil turn are <=(l/300) alpha/beta<= (1/5). 
******** 

[0021] In the above-mentioned conditional expression, when the gap width of face alpha is set as the 



http ://www4. ipdl.jpo .go.jp/cgi-bin/tran_web_cgi_ejj e 



7/29/2004 



Page 3 of 10 



range of 0.01-0.05 micrometers, the coil width of face beta of each coil turn becomes the range of 0.25-3 
micrometers. If the coil width of face beta of each coil turn is in such range, as the thin film inductor 
which are the main examples of application of this invention, or the thin film magnetic head, it is 
enough. 

[0022] In this invention, the equipment incorporating the thin film magnetic head, a thin film inductor, a 
semiconductor device, a thin film sensor, a thin film actuator, or these is included with a micro device. 
Especially the desirable examples of application are the thin film magnetic head and a thin film inductor. 

[0023] In application to the thin film magnetic head, this invention is applied to the thin film coil of a 

write-in component. The thin film magnetic head may contain the reading component. Said reading 

component can contain a giant magneto-resistance component. Said giant magneto-resistance 

component can contain any of the spin bulb film or a ferromagnetic tunnel junction component they are. 

[0024] Of course, the thin film magnetic head concerning this invention can be used for realizing 

magnetic-head equipment and a magnetic recorder and reproducing device. 

[0025] In the case of a thin film inductor, it is used as a track where a thin film coil produces an 

inductance as it is. The thin film inductor may have the thin film core with the thin film coil. 

[0026] This invention indicates further the manufacture approach of the micro device mentioned above. 

By the manufacture approach concerning this invention, on the surface of a base material, the 1st coil 

turn spacing is separated and the 1st thin film coil is formed in the shape of a spiral. 

[0027] Next, the inorganic insulator layer of a wrap 1st is formed for the front face of said 1st thin film 

coil, and the front face of said base material which appears in said 1st coil turn spacing by almost 

uniform thickness. 

[0028] Next, except for the 2nd outermost periphery or most inner circumference of a thin film coil, the 
2nd thin film coil is formed in the state of insertion in said 1st coil turn spacing. 
[0029] And the terminal for taking out at the same time it connects so that the 1st thin film coil and the 
2nd thin film coil may serve as a parallel circuit electrically, and taking about to an electrode is formed 
in the 1st thin film coil both ends and the 2nd thin film coil both ends. 

[0030] By including the above process, insertion coil structure which inserted the 2nd thin film coil used 
as it and another coil turn which makes a parallel circuit electrically to spacing during the contiguity coil 
turn of the 1st thin film coil is realized. 

[0031] Other purposes, configurations, and advantages of this invention are explained in more detail 

with reference to an accompanying drawing. A drawing shows a mere example. 

[0032] 

[Embodiment of the Invention] 1. The top view of the micro device which micro device drawing 1 as a 
thin film inductor requires for this invention, and drawing 2 are the sectional views which met two to 2 
line of drawing 1 . An illustration example shows the micro device materialized as a thin film inductor, 
and contains the 1st thin film coil 231, the 2nd thin film coil 232, the insulating layer 16 used as a base 
material, the 1st terminal Tl, and the 2nd terminal T2. 

[0033] The 1st thin film coil 231 goes around one shaft X which becomes perpendicular to the field of 
an insulating layer 16 around to a plane. That is, it is a spiral-like. The 1st thin film coil 231 is arranged 
on the field of an insulating layer 16. The 1st thin film coil 231 is constituted by electric conduction 
metallic materials, such as Cu (copper). 

[0034] Except for the outermost periphery or most inner circumference, the 2nd thin film coil 232 is 
arranged between the coil turns of the 1st thin film coil 231, and goes around Shaft X around to a plane. 
That is, the 2nd thin film coil 232 is also a spiral-like. The 2nd thin film coil 232 is connected to 
juxtaposition as electrically as the 1st thin film coil 231. The 2nd thin film coil 232 is also constituted by 
electric conduction metallic materials, such as Cu (copper). 

[0035] In the electric parallel connection of the 1st thin film coil 231 and the 2nd thin film coil 232, the 
1st terminal Tl is connected to 234 A and 234B in the most-inner-circumference end-winding end of the 
1st and 2nd thin film coils 231 and 232, and the 2nd terminal T2 is connected to 235 A and 235B in the 
end of an outermost periphery end winding. 
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[0036] The number of turns of the 1st and 2nd thin film coils 231 and 232 is arbitrary. However, in 
principle, the number of turns of the 1st thin film coil 231 and the number of turns of the 2nd thin film 
coil 232 are made the same. In this specification, a coil turn is used as terminology of the coil film and 
homonymy. 

[0037] As mentioned above, in the micro device concerning this invention The 1st thin film coil 231 is 
going around Shaft X around to the plane. The 2nd thin film coil 232 Except for the outermost periphery 
or most inner circumference, it is arranged between the coil turns of the 1st thin film coil 231. Since it is 
going around Shaft X around to the plane, the insertion coil structure which has arranged the 2nd thin 
film coil 232 in spacing during the contiguity coil turn of the 1st thin film coil 231 is realizable. The part 
located in the 2nd outermost periphery or most inner circumference of a coil 232 is a part in which the 
resist frame when forming the 1st coil 231 by the frame galvanizing method exists. For this reason, the 
number of coil turns can be maintained, without lengthening magnetic-path length. 
[0038] And since it connects with juxtaposition as electrically as the 1st thin film coil 231, the 2nd thin 
film coil 232 lowers coil resistance, and can reduce calorific value. 

[0039] Therefore, according to this invention, maintaining the number of coil turns without lengthening 
magnetic-path length, coil resistance is lowered and calorific value can be reduced. 
[0040] Moreover, since coil resistance is lowered and calorific value can be reduced, a noise can be 
decreased and the design of a digital disposal circuit can be easy-ized further. 

[0041] The gap width of face alpha seen in the direction parallel to the flat surface which the 1st and 2nd 
thin film coils 23 1 and 232 go around is smaller than the coil width of face beta of each coil turn seen in 
this direction, and the dimension is demarcated by the thickness of the inorganic insulator layer 25 1 in a 
gap. The inorganic insulator layer 251 is constituted by aluminum 203, Si02, A1N or DLC, etc. Such an 
inorganic insulator layer 251 can be formed by the spatter or CVD. Therefore, to the limitation of such 
thin film coating technology, gap width of face alpha can be made detailed, and a coil circumference 
consistency can be raised. 

[0042] Moreover, when the number of turns of the 1st thin film coil 231 and the number of turns of the 
2nd thin film coil 232 are made the same, it can ** to equalization of a current assignment of the 1st thin 
film coil 231 and the 2nd thin film coil 232, magnetomotive force, and generation of heat. 
[0043] Preferably, the gap width of face alpha is set as the range of 0.01-0.05 micrometers. The 
inorganic insulator layer 251 with such gap width of face alpha can secure required electric insulation in 
application to a thin film inductor. 

[0044] Preferably, the gap width of face alpha during a contiguity coil turn and the coil width of face 
beta of each coil turn are <=(l/300) alpha/beta<= (1/5). 

[0045] In the above-mentioned conditional expression, when the gap width of face alpha is set as the 
range of 0.01-0.05 micrometers, the coil width of face beta of each coil turn becomes the range of 0.25-3 
micrometers. If the coil width of face beta of each coil turn is in such range, as a thin film inductor 
which is the example of application of this invention, it is enough. 

[0046] The perspective view showing still more nearly another example of the micro device which 
drawing 3 requires for this invention, and drawing 4 are the sectional views which met four to 4 line of 
drawing 3 . In drawing, about the same component as the component which appeared in drawing 1 and 
drawing 2 , the same reference mark is attached and duplication explanation is omitted. 
[0047] The description of an illustration example is that the 1st magnetic layer 21 and 2nd magnetic 
layer 22 are included. The 1st magnetic layer 21 is supported by the insulating layer 16 in the 1st thin 
film coil 231 bottom. The insulating layer 16 which turns into supporters is constituted by inorganic 
insulating materials, such as aluminum 203, and Si02, A1N or DLC. 

[0048] The 2nd magnetic layer 22 is arranged at the 1st and 2nd thin film coil 231 and 232 bottom, and 
both ends are magnetically combined with the 1st magnetic layer 231, and it constitutes the magnetic 
bond parts 212 and 211, respectively. Thereby, the closed magnetic circuit by the 1st and 2nd magnetic 
layers 21 and 22 is formed. That is, the 1st and 2nd magnetic layers 21 and 22 constitute the thin film 
core of a closed magnetic circuit. 
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[0049] The 1st and 2nd magnetic layers 21 and 22 can be constituted using magnetic materials, such as 
NiFe, CoFe, FeN, or FeZrN. Each of the 1st and 2nd magnetic layers 21 and 22 may be monolayer 
structure, and may be multilayer structure. Each thickness of the 1st and 2nd magnetic layers 21 and 22 
is set as the range of 0.25-3 micrometers. Such 1st and 2nd magnetic layers 21 and 22 can be formed by 
the frame galvanizing method. 

[0050] The 1st and 2nd thin film coils 231 and 232 are going around the magnetic bond part 212 of the 
1st and 2nd magnetic layers 21 and 22 around. 

[0051] Furthermore, in the illustration example, the 1st and 2nd thin film coils 231 and 232 adjoin the 
1st magnetic layer 21 and the 2nd magnetic layer 22 through the inorganic insulator layer 252. Since an 
ingredient presentation, the formation approach, thickness, etc. of the inorganic insulator layer 252 are 
the same as the inorganic insulator layer 251 which buries the gap width of face alpha during a 
contiguity coil turn, explanation is omitted. 

[0052] Furthermore, in drawing 1 - drawing 4 , although the combination of the 1st and 2nd thin film 
coils 231 and 232 is only one, as shown in drawing 5 , two or more sets of combination of the 1st and 
2nd thin film coils 23 1 and 232 may be 23 A and 23B. When it has two or more 1st [ the ] and the 2nd 
thin film coil 231 and 232, each class 23 A and 23B may be made to be able to become independent 
separately, and a serial (illustration example), juxtaposition, or a serial parallel can adopt the connection 
structure of arbitration. Furthermore, a thin film inductor may be the gestalt of the completed electronic 
parts as itself, and may be an element which constitutes the part in an integrated circuit etc. 
[0053] 2. The sectional view of the thin film magnetic head which showed micro device drawing 6 as 
the thin film magnetic head in the perspective view of the thin film magnetic head, and showed drawing 
7 to drawing 6 , and drawing 8 are the perspective views showing the coil structure of the thin film 
magnetic head shown in drawing 6 and drawing 7 . The illustrated thin film magnetic head contains a 
slider 1, the write-in component 2, and the reading component 3. 

[0054] A slider 1 has rails 1 1 and 12 in a medium opposed face side, and the front face of rails 1 1 and 
12 is used as ABS sides 13 and 14. Rails 1 1 and 12 are not restricted to two. It may become the flat 
surface which may have 1-3 rails and does not have a rail. Moreover, various geometry may be given to 
a medium opposed face for a surfacing property improvement etc. Even if it is the slider 1 of which 
type, application of this invention is possible. Moreover, since a slider 1 is equipped with protective 
layers, such as DLC which has about 3-8nm thickness, on the surface of a rail, in such a case, the front 
face of a protective layer serves as ABS 13 and 14. A slider 1 is the ceramic structure which formed the 
insulating layer 16 of aluminum 203 and Si02 grade in the front face of the base 15 which becomes by 
aluminum203-TiC etc. 

[0055] The write-in component 2 is an induction type MAG sensing element, and the reading 
component 3 is a MR component. The write-in component 2 and the reading component 3 are seen in 
the flow direction Fl of air, and both one side [ of rails 1 1 and 12 ] or air outflow edge (trailing . edge) 
TR side is equipped with them, a slider 1 is equipped with the write-in component 2 and the reading 
component 3 — having — electromagnetism — the edge for conversion is located in ABS 13 and 14 and 
the location which approached. The electrodes 27 and 28 and the ejection electrodes 29 and 30 
connected to the reading component 3 connected to the write-in component 2 are prepared in the side 
face in the air outflow edge TR side by taking out, respectively. 

[0056] The write-in component 2 has the 1st magnetic layer 21 which serves as the 2nd [ to the reading 
component 3 ] shielding layer, the 2nd magnetic layer 22, the 1st and 2nd thin film coils 231 and 232, 
the gap layer 24 which becomes with an alumina etc. and the inorganic insulator layers 251 and 252, and 
a protective layer 26. Independently of the 1st magnetic layer 21, you may have the 2nd shielding layer. 
[0057] The 1st magnetic layer 21 is supported by the insulating layer 16 in the 1st thin film coil 231 
bottom. The insulating layer 16 which turns into supporters is constituted by inorganic insulating 
materials, such as aluminum 203, and Si02, A1N or DLC. 

[0058] The 1st and 2nd magnetic layers 21 and 22 can be constituted using magnetic materials, such as 
NiFe, CoFe, FeN, or FeZrN. Each of the 1st and 2nd magnetic layers 21 and 22 may be monolayer 
structure, and may be multilayer structure. Each thickness of the 1st and 2nd magnetic layers 21 and 22 
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is set as the range of 0.25-3 micrometers. Such 1st and 2nd magnetic layers 21 and 22 can be formed by 
the frame galvanizing method. 

[0059] The point of the 1st magnetic layer 21 and the 2nd magnetic layer 22 serves as the pole edge 211 
which separates the gap layer 24 of minute thickness and counters, and writes in in the pole edge 21 1. In 
this invention, any pole structure proposed until now is employable. The gap layer 24 is constituted by 
inorganic insulating layers, such as a non-magnetic metal layer or an alumina. 

[0060] Further, the 2nd magnetic layer 22 maintains an inner gap between the 1st magnetic layer 21, is 
prolonged behind ABS 13 and 14, and is combined with the 2nd magnetic layer 22 in the back gap layer 
212. Thereby, the thin film magnetic circuit involving the 1st magnetic layer 21, 2nd magnetic layer 22, 
and gap layer 24 is completed. 

[0061] The 1st and 2nd thin film coils 231 and 232 are going around the magnetic bond part 212 of the 
1st and 2nd magnetic layers 21 and 22 around. The 1st thin film coil 231 is a spiral-like, is arranged on 
the field of an insulating layer 16, and goes around one shaft X which becomes perpendicular to the field 
of an insulating layer 16 around to a plane. The 1st thin film coil 23 1 is constituted by electric 
conduction metallic materials, such as Cu (copper). 

[0062] It is a spiral-like, and the 2nd thin film coil 232 is also arranged between the coil turns of the 1st 
thin film coil 231, and goes around Shaft X around to a plane. The 2nd thin film coil 232 is connected to 
juxtaposition as electrically as the 1st thin film coil 231. The 2nd thin film coil 232 is also constituted by 
electric conduction metallic materials, such as Cu (copper). 

[0063] In the electric parallel connection of the 1st thin film coil 23 1 and the 2nd thin film coil 232, the 
1st terminal Tl is connected to 234A and 234B in the most-inner-circumference end-winding end of the 
1st and 2nd thin film coils 231 and 232, and the 2nd terminal T2 is connected to 235 A and 235B in the 
end of an outermost periphery end winding (refer to drawing 8 ). The number of turns of the 1st and 2nd 
thin film coils 23 1 and 232 is arbitrary. However, in principle, the number of turns of the 1st thin film 
coil 231 and the number of turns of the 2nd thin film coil 232 are made the same. 
[0064] As mentioned above, by the thin film magnetic head concerning this invention, the 1st thin film 
coil 23 1 goes around Shaft X around to a plane, and since the 2nd thin film coil 232 is arranged between 
the coil turns of the 1st thin film coil 231 and it goes around Shaft X around to a plane, the insertion coil 
structure which has arranged the 2nd thin film coil 232 in spacing between contiguity KOIRUTAN of 
the 1st thin film coil 231 is realizable. For this reason, the number of coil turns can be maintained, 
without lengthening magnetic-path length. 

[0065] And since it connects with juxtaposition as electrically as the 1st thin film coil 231, the 2nd thin 
film coil 232 lowers coil resistance, and can reduce calorific value. 

[0066] Moreover, since coil resistance is lowered and calorific value can be reduced, a noise can be 
decreased and the design of a digital disposal circuit can be easy-ized further. 

[0067] The gap width of face alpha seen in the direction parallel to the flat surface which the 1 st and 2nd 
thin film coils 231 and 232 go around is smaller than the coil width of face beta of each coil turn seen in 
this direction, and the dimension is demarcated by the thickness of the inorganic insulator layer 251 in a 
gap. The inorganic insulator layer 251 is constituted by aluminum 203, Si02, A1N or DLC, etc. Such an 
inorganic insulator layer 251 can be formed by the spatter or CVD. Therefore, to the limitation of such 
thin film coating technology, gap width of face alpha can be made detailed, and a coil circumference 
consistency can be raised. 

[0068] When the number of turns of the 1st thin film coil 23 1 and the number of turns of the 2nd thin 
film coil 232 are made the same, it can ** to equalization of a current assignment of the 1st thin film coil 
231 and the 2nd thin film coil 232, magnetomotive force, and generation of heat. 
[0069] Preferably, the gap width of face alpha is set as the range of 0.01-0.05 micrometers. The 
inorganic insulator layer 251 with such gap width of face alpha can secure required electric insulation in 
application to the thin film magnetic head. 

[0070] Preferably, the gap width of face alpha during a contiguity coil turn and the coil width of face 

beta of each coil turn are <=(l/300) alpha/beta<= (1/5). 
******** 
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[0071] In the above-mentioned conditional expression, when the gap width of face alpha is set as the 
range of 0.01-0.05 micrometers, the coil width of face beta of each coil turn becomes the range of 0.25-3 
micrometers. If the coil width of face beta of each coil turn is in such range, as the thin film magnetic 
head which is the example of application of this invention, it is enough. 

[0072] Furthermore, in the illustration example, the 1st and 2nd thin film coils 231 and 232 adjoin the 
1st magnetic layer 21 and the 2nd magnetic layer 22 through the inorganic insulator layer 252. Since an 
ingredient presentation, the formation approach, thickness, etc. of the inorganic insulator layer 252 are 
the same as the inorganic insulator layer 251 which demarcates the gap width of face alpha during a 
contiguity coil turn, explanation is omitted. 

[0073] The protective layer 26 has covered the write-in whole component 2. The protective layer 26 
consists of inorganic insulating materials of aluminum 203 or Si02 grade. 
[0074] It has the 1st shielding layer 31, an insulating layer 32, an insulating layer 33, and the 2nd 
shielding layer 21 made to serve a double purpose as the 1st magnetic layer 21 near the reading 
component 3. The 1st shielding layer 31 is constituted by the permalloy etc. The reading component 3 is 
arranged between the 1st shielding layer 31 and the 2nd shielding layer 21. The end face has faced the 
reading component 3 ABS 13 and 14. 

[0075] The reading component 3 contains a giant magneto-resistance component (GMR component). A 
GMR component can be constituted depending on any of the spin bulb film or a ferromagnetic tunnel 
junction component they are. 

[0076] 3. Manufacture approach drawing 9 of a micro device - drawing 21 are drawings explaining the 
manufacture approach of the micro device concerning this invention. Although an example explains that 
manufacture approach about the micro device as the thin film magnetic head shown in drawin g 6 - 
drawing 8 , the thin film inductor shown in drawing 1 - drawing 5 can also be manufactured according 
to this manufacture approach. 

[0077] All the manufacture approaches of the micro device shown in drawing 9 - drawing 21 are 
performed on the wafer 100 shown in drawing 9 . The manufacture approach is explained about one thin 
film magnetic-head element which the thin film magnetic-head elements Ql 1-Qnm which completed the 
reading component manufacture process shall have aligned on the whole surface of a wafer 100, and 
was extracted from the thin film magnetic-head elements Ql 1-Qnm. 

[0078] First, as shown in drawing 10 , the 1st magnetic layer 21 is formed in the front face of the 
insulating layers 32 and 33 which laid the reading component 3 underground. As for the 1st magnetic 
layer 21, it is desirable to form using magnetic materials, such as NiFe, CoFe, FeN, or FeZrN, so that it 
may become the range of 0.25-3 micrometers of thickness. Moreover, the 1st magnetic layer 21 can be 
formed by the frame galvanizing method etc. 

[0079] Next, as shown in drawing 1 1 , the pole tip member 211 and the back gap layer 212 are formed 
on the 1st magnetic layer 21. Using magnetic materials, such as NiFe, CoFe, FeN, or FeZrN, the pole tip 
member 21 1 and the back gap layer 212 can be formed by the frame galvanizing method etc. so that it 
may become the range of 0.25-3 micrometers of thickness. 

[0080] Next, as shown in drawing 12 , the inorganic insulator layer 252 is formed. The inorganic 
insulator layer 252 is a wrap about the 1st magnetic layer 21, pole tip member 211, and back gap layer 
212. The inorganic insulator layer 252 is constituted by aluminum 203, Si02, A1N or DLC, etc. The 
inorganic insulator layer 252 can be formed by the dry thin film forming methods, such as a spatter or 
CVD. As for the thickness of the inorganic insulator layer 252, it is desirable to consider as the range of 
0.01-0.05 micrometers. 

[0081] Next, as shown in drawing 13 , the 1st thin film coil 231 is formed in the front face of the 
inorganic insulator layer 252. The 1st thin film coil 231 is constituted by electric conduction metallic 
materials, such as Cu (copper), and is formed of application of the frame galvanizing method. Therefore, 
the spacing A produced between the coil turns of the 1st thin film coil 231 is equivalent to the pars- 
basilaris-ossis-occipitalis width of face of a resist frame mostly. When applying the frame galvanizing 
method, the seed layer is formed in the front face of the inorganic insulator layer 252 in advance. This is 
a stock-in-trade in the frame galvanizing method. 
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[0082] The 1st thin film coil 231 is formed so that width of face beta may serve as range which is 0.25-3 
micrometers. Although the thicker one of the thickness of the 1st thin film coil 231 is desirable, when it 
forms by the frame galvanizing method, it can form about 2 times of the coil width of face beta. 
[0083] Next, as shown in drawing 14 , the inorganic insulator layer 252 which exists between the 1st 
adjoining thin film coil 231-231 is removed. In removal of the inorganic insulator layer 252, the 1st thin 
film coil 231 is used as a mask, and the dry etching methods, such as milling or reactive . ion . etching 
(Following RIE is called), are performed. 

[0084] Next, as shown in drawing 1 5 , the wrap inorganic insulator layer 251 is formed for the front face 
of the 1 st thin film coil 23 1 , and the front face of the 1 st magnetic layer 2 1 which appears between the 
1st thin film coil 231-231 by almost uniform thickness. The inorganic insulator layer 251 is constituted 
by aluminum 203, Si02, A1N or DLC, etc. like the inorganic insulator layer 252. The inorganic 
insulator layer 252 can be formed by the dry thin film forming methods, such as a spatter or CVD. As 
for the thickness of the inorganic insulator layer 252, it is desirable to consider as the range of 0.01-0.05 
micrometers. 

[0085] Next, as shown in drawing 16 , the 2nd thin film coil 232 is formed. The 2nd thin film coil 232 is 
formed by the frame galvanizing method. The 2nd thin film coil 232 is formed in the state of insertion 
so that the contiguity coil turn spacing A which exists between the 1st thin film coil 231 may be buried 
except for the most inner circumference. 

[0086] Next, as shown in drawing 17 , the inorganic insulator layer 253 with which flattening is 
presented is formed. The inorganic insulator layer 253 covers and forms the 1st thin film coil 231, the 
2nd thin film coil 232, the pole tip section 211, and the whole back gap 212. The inorganic insulator 
layer 253 is constituted by aluminum 203 and Si02 grade. The inorganic insulator layer 253 can be 
formed by the dry thin film forming methods, such as a spatter or CVD. 

[0087] Next, as shown in drawing 1 8 , flattening of the inorganic insulator layer 253 is carried out by 
CMP etc. The inorganic insulator layer 253 remains between the pole tip member 211 and the 1st thin 
film coil 231, and flattening of the back gap layer 212 is carried out from the pole tip member 211. 
[0088] Next, as shown in drawing 19 , the gap layer 24 is formed, the inorganic insulator layer 253 and 
the 1st and 2nd conductors with which flattening of the gap layer 24 was carried out ~ it is prepared in 
the top face of film 231 and 232. The gap layer 24 can be formed by the dry thin film forming methods, 
such as a spatter or CVD. The gap layer 24 is constituted by aluminum 203, Si02, A1N or DLC, etc. As 
for the thickness of the gap layer 24, it is desirable to consider as the range of 0.01-0.05 micrometers. 
[0089] Although illustration has not been carried out, after forming the wrap gap layer 24 for the 1st thin 
film coil 231, the 2nd thin film coil 232, the pole tip section 211, and the whole back gap 212, the gap 
layer 24 of 235B top ** is removed on 235A on 234A and 234B the back gap layer 212 top in the end of 
an outermost periphery end winding in the most-inner-circumference end- winding end of the 1st and 
2nd thin film coils 23 1 and 232. In removal of the gap layer 24, a resist pattern is used as a mask and the 
dry etching methods, such as milling or RIE, are performed for the gap layer 24 on the back gap layer 
212. And solvent exfoliation, ashing, etc. remove a resist mask. And by the frame galvanizing method 
etc., the 1st terminal Tl is formed so that it may straddle on 234 A and 234B in the most-inner- 
circumference end- winding end of the 1st and 2nd thin film coils 231 and 232, the 2nd terminal T2 is 
formed so that it may straddle on 235A and 235B in the end of an outermost periphery end winding, and 
let electrically the 1st and 2nd thin film coils 231 and 232 be parallel circuits. The 1st terminal Tl and 
T2 is constituted by electric conduction metallic materials, such as Cu (copper). Moreover, the 1st 
terminal Tl and T2 is taken out through a bump layer, and is connected to electrodes 27 and 28. 
[0090] Next, as shown in drawing 20 , the 2nd magnetic layer 22 is formed. The 2nd magnetic layer 22 
is formed by the frame galvanizing method etc. The 2nd magnetic layer 22 is constituted by NiFe, 
CoFeNi, CoFe, FeN, FeZrN, etc. As for the thickness of the 2nd magnetic layer 22, it is desirable to 
consider as the range of 0.25-3 micrometers. The 2nd magnetic layer 22 is supported by the gap layer 
24, and is magnetically combined in the back gap layer 212. Thereby, the thin film magnetic circuit 
involving the 1st magnetic layer 21, 2nd magnetic layer 22, and gap layer 24 is completed. The 2nd 
magnetic layer 22 may be monolayer structure, and may be multilayer structure. 
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[0091] Next, as shown in drawing 21 , a protective layer 26 is formed. Membranes are formed by the 
spatter etc. and flattening of the protective layer 26 is carried out by CMP etc. A protective layer 26 is 
constituted by aluminum 203 and Si02 grade. 

[0092] By passing through the process mentioned above, the thin film magnetic-head element which has 
the structure shown in drawing 6 - drawing 8 is formed on a wafer (refer to drawing 9 ). In addition, 
electrode ejection wiring, a bump layer, a bump protective layer, etc. are created separately. Although 
explanation is omitted, other micro devices, such as a thin film inductor shown in drawing 1 - drawing 

5 , can be manufactured through the same process. 

[0093] 4. Indicate further the magnetic-head equipment and magnetic recorder and reproducing device 
this invention using the thin film magnetic head also about magnetic-head equipment and a magnetic 
recorder and reproducing device. First, the front view showing some magnetic-head equipments which 
drawing 22 requires for this invention, and drawing 23 are the bottom views of the magnetic -head 
equipment shown in drawing 22 . Magnetic-head equipment contains the thin film magnetic head 4 and 
the head means for supporting 5. The thin film magnetic head 4 is the thin film magnetic head 
concerning this invention explained with reference to drawing 6 - drawing 8 . 
[0094] The head means for supporting 5 have structure which attached the flexible body 51 which 
similarly becomes with a metallic thin plate in the free end in the end of the longitudinal direction of the 
base material 53 which becomes with a metallic thin plate, and attached the thin film magnetic head 4 in 
the inferior surface of tongue of this flexible body 51. 

[0095] A flexible body 51 has two outside frame parts 55 and 56 which carry out abbreviation parallel 
with the longitudinal direction axis of a base material 53, and are extended, the transversal frame 54 
which connects the outside frame parts 55 and 56 in the edge distant from the base material 53, and the 
ligula 52 which has been prolonged so that abbreviation parallel may be carried out from the 
abbreviation center section of the transversal frame 54 at the outside frame parts 55 and 56, and used the 
tip as the free end. 

[0096] The projection 57 for loads of the shape of a semi-sphere of a ligula 52 which upheaved from the 
base material 53 in the center section mostly is formed. The load force is told from the free end of a base 
material 53 by this projection 57 for loads to a ligula 52. 

[0097] The thin film magnetic head 4 is attached in the inferior surface of tongue of a ligula 52 with 
means, such as adhesion. The thin film magnetic head 4 is attached in the ligula 52 so that an airstream 
appearance side edge side may become in the direction of a transversal frame 54. The head means for 
supporting 5 applicable to this invention are not restricted to the above-mentioned example. 
[0098] Drawing 24 is the top view of the magnetic recorder and reproducing device concerning this 
invention. The illustrated magnetic recorder and reproducing device contains magnetic-head equipment 

6 and a magnetic disk 7. Magnetic-head equipment 6 is illustrated to drawing 22 and drawing 23 . The 
end of the head means for supporting 5 is combined with the end of an arm 9, and magnetic-head 
equipment 6 is supported by the pointing device 8 with which the other end of an arm 9 contains a voice 
coil etc., and is driven. In free one end of the head means for supporting 5, the thin film magnetic head 4 
is supported by the head means for supporting 5, and it is arranged so that it may counter with the 
magnetic-recording side of a magnetic disk 7. 

[0099] If the rotation drive of the magnetic disk 7 is carried out in the direction of an arrow head Fl by 
the driving gear which is not illustrated, the thin film magnetic head 4 will surface from the field of a 
magnetic disk 7 by the minute flying height. The thin film magnetic head 4 attached in the point of the 
head means for supporting 5 is driven in the direction of a path of a magnetic disk 7. And by the 
positioning device 8 which drives the head means for supporting 5, the thin film magnetic head 4 is 
positioned in the predetermined truck location on a magnetic disk 7, and read-out of magnetic recording 
and writing are performed. 

[0100] As mentioned above, although the contents of this invention were concretely explained with 
reference to the desirable example, it is obvious that various deformation modes can be taken based on 
the fundamental technical thought of this invention and instruction if it is this contractor. 
[0101] 
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[Effect of the Invention] According to this invention, the following effectiveness can be acquired as 
stated above. 

(a) Maintaining the number of coil turns without lengthening magnetic-path length, coil resistance can 
be lowered and the micro device which can reduce calorific value especially the thin film magnetic 
head, and a thin film inductor can be offered. 

(b) A noise can be decreased and the micro device which was suitable for easy-izing the design of a 
digital disposal circuit further especially the thin film magnetic head, and a thin film inductor can be 
offered. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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#f'WX, BM-feytf, BBT^ax-^SfcttC 

©;&(/ -"5o 
[0 0 0 2] 

so [t^*OSW] CClOT'l'i'nf/WXtLT, BB 
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©fid (to^spt^-r^) icts^T, i m\<om.'&M(omm 

A B S®i:ttS^<a!l0^73SPfC^(,'>T, fg 1 <D 
BRtf»2©«tt«©Bffifc:;&LTWl?, SO* AB 

m-f s <o bb =i ;wbbb s nr t ■>« «, 

[0 0 0 3] Sl3^;Hi, -Wc7P-i,i<)o€Stc 
ioTM^ftS. #&B35 6-3 6 7 06^&$Rtett 

[0004] #Fw12 00 1 -93 1 1 3Wj£M&, 

BB BAGS fcU BB£Ott/.b&. BBBSBfcOBWi: 
fcqIBfcU BB»Wtt*fil±2F*fcBB«*^y K* 
B^LTV5„ 

[0 0 0 5] LfrU C^fclfciKlcIBBSnfc&flJ© 
*fOTLT^fc©T% -K^tLT. B*©BHMiOTS« 

[0006] xfc, aaEojHiawjMiwett, m&m 
^^it^-r t „ 3 w < & a 2*s 

3W;l/&Kffl#B<feti. SBfcajWfcfc-rSfci^BB 

[0 0 0 7] 3W>i/BB3W;l/©«#B<*ofc#*x 
=iW;l/»#OBt*«rti±*-a:5Ci:»c<fcoTSv\ aW 
;i/gKB©^*fc#3*S£fc«^T?;£Stf. £©*§ 
»Ka-T;l/*7U—i*i6-p#STJgJ5K-rSi:f? 

[0 0 0 8] 

f/wx, mmm^y kr^bbw 

[0 0 0 9] #«BB©fc5-o©SWti:, y-TX^r«'> 



[0 0 10] 

-Ol/fc, Sg2©5HH3^;l/£, &«*&iliB2:, 
[ooi i ] lOOSi olia^^tt, i -o©«j©JiD 

2©BB3WJl/©BttBfcb<t±Brtfl%B^T, Mffi 
10 Mil OfIa^;KD2d(i!)3^^^- V^lc^CSP^PS 

[0 0 12] iffijgl ©BK3W;l^Rt>'Jit 2 ©BB3--T 

/l/«*#tSieB 2 ©fi^icj: o TBBflWcttaiteBBS 

[0013] mdmm&mmtes «E*+y:/©pMmc 

20 tt x MraiRtfB2©BB3W>l/©SBffifc s W*75r 
|6]T-M^:ijfB3W;b^ — V03^;Hlii^ <t t> t/J^ V^c 
[0 0 14] .L&Lfcfcdfc:, ^CSSV'f^af 

-vWlclEBSfu tt©BDfc¥©KK:JilHlLT^5fr 
fc, 31 2 ©»8g3 W ;l/?rgHB Lfcf ->3>3>f^ 
30 f 3-M/*-V«*«i*L»S. 

[0015] micomm=t-f^]SLum2comm 
aw;H±, *nfn<D«fla3'f;w»*tfi 1 ©«B?fc: 

;Mi*««B 2 i ^> TBBWfcifeJ>Jfc»«i£ tiT 

l/->S*»6x 3W;l/fiSiB«:~Bfx f£3&S*te»-C^5. 
[0 0 16] ift, aW;l/gStffi^rWs fg#iS£:{gM 

Kff-i&SSflrr 5 c £ #t*£ ^ <t ^ * 5 . 

[0 0 17] gQiaRWIfiBnUs fjfB^-y7°cOF , ja5lC 
40 SoT^-V-yT'itSa^iiSLT^&o MIB^ y a 
«, IWBBlZWfJBZOBMaW/KOBlHlffit^FfT** 
iRiT*afetufH3W;l'^— v©3W;H|S/s ^Dfe^Si^. 

02, AlN^fctiDLC (W7tyK. ^W^. * 

[0 0 18] HPIJWICB, StfH^l <0BB3W;l/SCf*l 
so B»20»«3W;W4 % T»*S. CO® 
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[0 0 19] J?$b< it, a It, 0.01- 

0. 0 5 timV>mmz.WL%.t2><, c<oa^^^'yym 

[00 20] »$L-<«, B»3^;W->BO*+'if io 

(1/300) <a//3^ (1/5) 

[0 0 2 1 ] ±E*ttSfc*^T, ^7^Bo«, 
0. 01—0. 0 5 n m<DmffllcW&hrzt£&. 
>V5t — 1/(0=1 J Pit 0. 2 5~3^mOMk:4 

[0 0 2 2] #5£BJ§lc*5t/-«T. Y^^nf^i'Xtli, 20 
MWKftCN-f F. *i^WX, HE 

«-fe »flg7*^x— ft ticn 

[0 0 2 3] SflSH&'Ny K'NOiS/Bfcft^T, 
lis »*fc**^»W3^l/te»B£*iS. 5?^®*: 

[0 0 2 4] Je^icffiSMBKft'N? Ktt, 8 

[0025] mm* >"? urns'iM** 

[0 0 2 6] #fg(U§ti N ±aUftT-f*Bf/W 
33fft<DS®lc, M! l OSl3^;l/%, m 1 (D3^;V? 40 
[0 0 2 7] #lc, fuiefg 1 ©Tt^3'T;l"0«Ss & 

ass*, «jr^-a«»T«^fliioiBM8*e«ii*»* 

[0 0 2 8] *K: % iufElfn ©n-OP*— vHRBrtk:, 

[0029] *i/t. »i o«il3^;i/Pi«BPi:»2 0 
mO^X/IIWIK!:. m©«W3W , /l'i:JS2©WIt:3 so 



i* d hi sir 

[0 0 3 0] fil±OEBJ&a-«fCfcfc«t»)» IlOSI 

[003 1] *5Ha<OflfiOBWx «U«atPPJjSttOI/->T 
[0 0 3 2] 

HI ft«H8fc«Sv-f irnf^XOTlH, 0214 
B102 - 2^tc?Sofc»fSEITaBS. EJ^SfiPliS 

u miomm^^^z 3 1 mzomm^^z 3 

2t. £tt#£&S«&8Jli 6fc, gl©8f T 1 

[0033] mi <onm^-<)V2 3 1 it, wsm 1 6© 

SlCfcfLTSlSfc&S 100iXCSt)%> 

2 3 1 ii&;iiB 1 6<o®±»cssH*nrv^o Mi ©5f 

maJfrZ 3 1 tt. C u (M) ftHOft&IWfltJ: 

[00 3 4]S2O«B3'f;b2 3 2tt, 
LOiSrtffi^RS^T, Ml ©W&n 1^1/2 3 1 ©3>f 

5, m2(omm^^)^2 3 214. ^101113^23 

2 3 2t>, Cu (ffl) ft^OffMWtiotM 

[0 0 3 5] »10lW3^2 3 1M'I2 0I13 
<< >V 2 3 2 <D*«[ttM8]»KlC Ift^Ts ^1 Rtf » 2 
omm=U)\/2 3 K 2 3 2<OlrtS3^^2 3 4 
A, 2 3 4 BfcJBl ©«?T 1 WJft«SnT*5. 
^3W;WSS5lc2 3 5 A, 2 3 5 B lC«:SI2 ©aSffT 2# 

[0 0 3 6]IlM^2Oll3^1/2 3 1, 2 3 2 

&=i-oi/2 3 1 ©^-^at, m2(omm=i^^2 3 2 
o*-v»ta:s po— tr*. jfflMicsw, 31-r 

;1/ * - v It n ;bK i: H «<0 SWffl ffi t U T ffl b . 
[0 0 3 7] ±5gbfcJ;dlc, $H^5?-i'i'Df 
/WXTli, mi oaEK=>W;b2 3 1 14, ISXfO^D* 
¥M«»CJHeILTfeD> fB2 0W«3'r;l'2 3 2tt, 

oi^stKiiirti^t, mi<omm=i^^2 

£S@UT^5*e, f io»i3^;1.2 3 10BHS3 



(5) 



ftffl 2003-282324 



M L fc i is 3 > 3 -f ;WI5ft*SSI , r t^T'S 
5, I2<03^2 3 2<Dg^t>L<l4gF l 5Jilc{iB 
-f£S5#l4, SI <Dn-T;U2 3 1 *7V-L.ib^%mx 

5„ corztb, 8&8Sfi£S<-f£ci;:&<, 3f;l/£- 

[0 0 3 8] Lfrfe, S2«D?f^3>f';l/2 3 214, Si 
©»flg3-f;l/2 3 1 i:^MBqtcM?iJlcg^?nTl,^<0 
T\ r3-r;l/g*ttt^T^ Sgf&SSrfgMT^So 10 

[0 0 3 9] LfctfoT, *^lc«fctlf£s iSSfi^l 
<t5ilt4<, 3^;l/*-v2&£iiij$L7cii;gT\ 3 

[0 0 4 0] gfc, 3^/HgiafiIS:TW\ S^S^fSM 

mm*m% <t? c t wx* € s <t *> ictt s . 

[00 4 1 ] $1^^20*13^2 3 1^ 2 32 
^m-rS^FffitW^lRlT'M^^-yygali. (Hi 

•3T^T, ^©^1£l4, ^t>y^O»*6ili2 5 1 20 

(ommic&iTmyz-stiT^Zo mm&mm2 5 1 «, 

AI2O3, S i O2, A 1 N£fcl4D L d?lCioTlt 

^snso c(Dj:^^»esse^K2 5 h±, x/^^s 

[0 0 4 2] £fc, $10»l3-l';l'2 3 1 <D*-V& 

£, m2<omm^^K23 2<D?-zsgitttm~icisfc 

#&14, $KOS§3^2 3 lM$2 0il3^;b 

232 owffifim. mmt>Jkxs5m<Dm~{t\z-m- 5 c 30 

[0 0 4 3] S?SL<«, 4^-y7iHal4, 0. 0 1 — 
0. 0 5 pL nXDSEBK^TSo £ <0«fc *> fc^-y Xif@ 
a*&0«S®*g$igi2 5 1 14, SK-O^^-NOiS/l 

[0 0 4 4] #£1X14, 

(1/30 0) ^a//?< (1/5) 

[00 4 5] ±fB^S»C*5l,^T. 4^ v a 40 
0. 01—0. 0 5 iim<Dffim\C&&Lrzm&. &=JJ 
V^-f/MgjS&O. 2 5 — 3 n m<D9imic%; 

[0 0 4 6] m3lt&$&Mlci&Z,-?J5u'rsUX<Dm 

\cm<D^mm*7r<t®%im, 0 4 « 0304-4 mic& 

ofc»fS0T'^5o 0K*5t,vC, 0 1 RUm 2 fcimfc 
«/£^#fc|H]-0«j£as#fco^-O4, m-vmfm^ 

*ftu mmmmitism-rzo so 



[0047] mmmmmvftwiii. s 1 ©raits 2 1 & 

t>*S2€>H3H4«2 2^f^5<:i:t?$5. Ildl 
ttl2 1li, Si ©Iln^;l/2 3 1 e>T{l!lK*5t^T. 

tmm\ 6ic<fcoT32i«f?nT^So ^at^sse^ 

ill 614, #|x.t4\ A I2O3, S i O2, A 1 N£fct± 

d l cf ©iiiittstc i o ts^snso 

[0 0 4 8] S2©HSffll2 214, S 1 &tfS 2 cDJUffit 
3^01/2 3 1, 2 3 2 <D±«ClE«£n, BSffctfS 1 <0 

m&mz 3 i tmtmicm'&ztK ^n^n, K^Wig 
-&SP2 12,21 i ttmm.?Zo cntcit), si&o* 

S2<D&1£Jl2 1, 2 2fc<fc5BI«K^fiK^n5o SP 

-5, s i Rtfs 2 ©ssffii 2i,22 amm9&<Dwm=i 

[00 4 9] Si JtkJSfB 2 ©JKttM 2 1 , 22t±, Mk. 
(f, NiFe, CoFe, F e N£7ct4 F e Z r Nf© 
«ttttS*SV-'T«l«"r* C t T*i£ 5. S 1 2 
©Itti2 1, 2 2©*ft^ftWJWMfifiT?*oT*><fc 
l>U ^JMetTS-sTfeJ:^. S 1 RtfS 2 ottttM 
2 1, 2 2 ©g-KJPli, fi»J^{f, 0. 2 5 — 3 /i m<DIS 
HlC^^tX^c C©<t^j:IlM$2<Olttl2 
1, 2 21471^— Atoo^StC<toT^T'#S 0 
[0 0 5 0] Si &t>*S2©riK3--f;l/2 3 1 , 2 3 2 
ti, S 1 Rt>*S 2 Olttl 2 1,22 OK^WiS^gP 2 

1 2 £>Jit)£:JilHlLTt/ •>•&<, 

[00 5 1 ] MfC 0^H$£#!lT*«, IlM$2<OS 
B3^2 3K 2 3 214, Hffi*§^fll 2 5 2 SrrO L 

r, s i oittn 2 i Rum 2 ©Kits 2 2 fc Kg-r 
s. «$ii2 5 2<ounmm. j&ti&j&Rummm 

tt x B»3-r;l/^-vK©^-y^lBa*ai65^«S«fi 

am 2 5 i ^nucT'&stoT*, tttB^i±#BS-r^ 0 

[0 0 5 2] 0 1 — 04tCi3^T, S 1 M$2 

©^^3^71/2 3 1, 2 3 2<DM^t>^:lt 1 OfcttT 
0 5 ic^VT J; tc, SlMS2©il3'f;V 

2 3 1 , 2 3 2 Offl^-&t5-t*l4, «|!tffl2 3 A, 2 3 B 
7$ottii\ ffi3S©SlSr>*S2<D^3i';l/2 3 
1 , 2 3 2 ^W-rSW-a-14, =&S2 3 A, 2 3 
lc?43i$-a-Tt J:^U tt^J (0^SS^!l) feL<t4M 

?ij$7ct4ttM?ijis, nmv&WimT&Jtmmirzc t^x* 

[0 0 5 3] 2. SffiK^-yKtlTOT-f^nfM 

B 6 14^^^ -y F £D^HS0, 0 7 14 0 6 fc^ L fc» 
11^7 KOfffii, 08(406, B7fcjj*L;feWm 

[00 5 4] X^-f^ 1 14, jif^[5jBffl!l»c u— ;i/ 1 
1, 1 2 5:1 U U— ;H 1, 12©gffitfABSIl 



(6) 



#BB 2003-282324 



3. 1 4 tvxmm-zn&o u—;n i, i 2i±2*tc 

Pie.&t/\, 1 ~3#©lx- MttSCt!!)^!), U— 

t>, 4#moxje# wefts, sfcx x^^iti, 

U— ;V©*ffifc:, #l*.tf 3 ~ 8 n miSOlf^ftli 
DLC^©{£MJ1£:<I.*.3<: t&ftt), ilO<t?%i^ 
li^Bil^B^A B S 1 3, 1 4£&&„ X^-T^l 
li, A I2O3-T i C^T'&ZMfal 5©^StC, Al 10 
2O3, Si Cfe&Dt&MIl 6*R[tftt55»*l« 

[0 0 5 5] 2 BK«^jK&AJR?-?& 

&tfl^S,t>ifS?3l4, S»<0«tn^lRl F ll'IT, U 
-;M 1, 1 2 0— #S^«W*OS«8RaUft OU- 

WKSH^fcfcOflHWA B S 1 3, 14 fcifi&Lfcte 

£«Maj«8TR©ffl!lk:&5fiWfa4, 20 

&m?2izmwi-£nrc%LK>mLwm2 7, 28, &t>\ 

WE*«lD*?3k:»ttSnfcB{Dab«Si2 9. 3 0tf 

[0 0 5 6] #*a**?2tt % R*«5*7 3teJ«- 
*»2 05/-7l/KJi*JtfaT^*»l©«tt»2 1 £, 

1, 2 32t, 7>vs.i-mT%;2>¥*>y7m2 4. mm 

%mm 2 5K 2 5 2 t, §il26t^tLTl,^„ 
m2©~>-;l/F/f{4, mi©SH£B2 1 fr&Jtoll/r* 
*5*lTt'>T 1 6>J:t\, 30 
[0 0 5 7] mi©^ffll2 Hi, HOlI^;l/2 
3 1 ©TflSlfcfet^T, t£!iJB 1 6lc&-3T3tft-ZnT^ 
■5= 3£J$et*S*6iSfeigl 614, 0O*.t4\ AhOs, S 

1 O2, A 1 N$ftaDLCSO*»te»«8t<);'3r 

[o o 5 8] m\~&x$m2.<DW&M2 i , 22«. m 

If, NiFe, CoFe, F eNtfttiF e Z r Nf O 

<vm&m 21, 2 2 © *n ^ *i«*jMiiri** ott* 

l^U ^BSIjtT^oTtxtt^ mi&D*m2©&14B 40 

2 1, 2 2<D&mm tt, 0>J*»4\ 0. 2 5~3/xm©® 
HteRj&SftS. <r©4.?&miRtfm2©ffitf4/l2 
1, 2 2l±7U-A«)-pf?jik:«fc-oT^fi£T*5. 

[0 0 5 9] ^1 ©K1tS 2 lRtfm2©fi£14jl2 2© 
ft3»i4, «feh»#©^+ -y fm 2 4 *HTT*WltS 
#-;t4fS2 l l t4-3tfet), #-;WS&2 l l lc*5i,>T 

14, *«tt&R»*fctt7;>'5^S©»MllMWi»cJ:o 
T«ISn5. so 
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[0060] S2©stt§2 214, mi<DM&m 
2 i tcom^iy-r-^^yy^u-or^ abs i 3. 

1 4<D'&fiteMU. 7m 2 1 2tc*5^T|g 

2V>W&M2 2lC*£-&£ftTt^5 0 CtticZK), ^1© 
81112 1, fg2©«14B2 2M^t7yS2 4£j& 

[006 1]SlSyS2OSIn^2 3K 2 32 

it, m i atf » 2 ©®i$ji 21, 22 ©m^e^-grgp 2 

1 2©St>£Jg®LT^5. Ml ©»S31';1'2 3 1 
14, X/W7;PttT'$.oT. &&J11 6©ffi±£Bffl£ 

n> seats 1 6©BJc*fucstt£;9:sio©j|ttx©s 
K>*wffimcmm-tz>. mi ©ssk^-oi^ 31a, c 

[0 0 6 2] M2©?lK3-r;l/2 3 2 t^W7*W 
$^)t, Ii(D»l3>f;l/2 3 1 ©n-Ol/*— i/RSlcE 

^2 3 2 14, m 1 ©iffigrn'rt^ 3 1 £«£U$»cM?iJ 
tgMJntl^. !2©Il3'f;l/2 3 2 t>, Cu 

(81) ftH©«**Jll»Sfc:J:oT«asn*. 

[0 0 6 3] SlOW3^2 3 1 Ml2©»In 
^^232 ©«St6«Ilfe5IJglttfc a •=> t, mi RUWI 2 © 
iflK^-Ot^ 3 1,2 3 2©fiF*9^3^;l/i^*2 3 4 
A, 2 3 4 B(Clloa?T 1 WSttSnrfeDx Stt 
S3^iS*2 3 5A, 2 35 B£ttl2©«7T2tf 
»«snT^5 (B8#Sg) . SlMH2CD»l3^ 
*23K 2 3 2©£-V&t4ffitT'ft3„ {lb. gCM 

men, »ioiwi3^2 3io?-y|[t, m2© 

Il3'f;V2 3 2©*-vj»i(t H— fcTS. 

[o o 6 4 ] ±xSLfcct v \c, *macmznmm$L^ 

y K-PI4, mi OH3'f;l'2 3 1 |*XOJB»)*¥ 
^;P2 3 l ©rn'^-v^cIBB^n, $AX©^0^r 

yffiVzteMmtzfrz. mi(omm=i^^2 3 1 ©b&j& 
^-oiz-^mommmc, nzomma* frizz* 

f5„ £<Dfztb, 

[0 0 6 5] Lfrfc, m2©WR=J-f;P2 3 2(4, mi 
©SUn-Ot/Z 3 l £«^WcMWc&^2trC^5© 

[0 0 6 6] Sfc, n^;l/gSiffl^Tlf, fggS^fgM 

[0 0 6 7] SlM^2dSi3^;l/2 3 K 2 32 
©SlHl-r5¥Sfc :s FfT*^lRlTmfc^+-y 7^0(4, H 
^T-mfc#n ■< fr*— ^© =J ^;HH 0 <£ t) < * 
ot^T, ^©Tf?Sl4, ^■vy^ , rt©^*6i»fli2 5 1 
©MKA'sTIllSnTl^. «R«tttiMI2 5 1 14, 
AI2O3, S i O2, A 1 N$fcl4D L CHlC*oT« 
C©<t-?^««6iiSJl2 5 1 «, 
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©»ISftM8fl5©PlSST\ v 7<& a fcflMBHkU 

3 w /m hubs*** s c t w-v * * . 

CO 0 6 8] flOfl3^;l/2 3 1 O^-V&iU Jg 
Si OSS3-f;V2 3 1 M^afOSInW 3 

CO 0 6 9] £?SL< It. ^f^ott, 0. 01- 
0. 0 5 Mm<0®HtC^-rSo C © «fc -p y yipg 10 

aZft-omm&Bmz 5 1 a;nsf^7 k^©b/b 

[0 0 7 0]5f$L<tt, »«3-f;I/*-VlBO*+y 

(1/300) <a/0< (1/5) 

CO 0 7 1 ] ±!E*fr5Sfc:*^T, -y yi|S a fc. 
0. 01—0. 0 5 /xm©KB{Cig^Lfc±§^\ 
/l/^-^fDrJ-OMgpiiO. 2 5 — 3 /i mCD^BlC* 

*«woafflwe«5»a*««'Ny Ft i/r 
co 07 2] mic. m*mt&®mt. sgi&tfig2©?g 

|3#2 3K 2 3 2«, «S*6ii2 5 2^L 

t, fg 1 <om&m 2 1 &t>*jg2 ©&1£M 2 2 
s» ^«a*e^M2 5 2©*m®& &tftt&Rummm 
it. m&^'(>i>*-i'W<D¥*>y7maitmjz-tzmm 
tmmz 5 1 tmtT'£>&<DT\ sj^a*Bs-rs. 
co 0 7 3 ] &&je 2 6 a, e^&a*? 2 <D±fc*m 

iT^Zo UMMZ 6lt. A 1 20s*fcl± S i 30 

co 0 7 4] i^^t>^3o#iatct±. m <7»-/i/ 
km 3 1 fc, mmm 3zt. tmm 3 3t. tsi coma 

Jf 2 1 fcLT*M£ft.5fg 2 ©S'-rt' KB 2 l ttm*. 
£>nTt/->5„ Ml OS/— ;PF^3 1 It. Ta-Y^fc 
J:oT«lc2n5. R*ffiD*F3tt, »l©f-;VK 

s 3 1 s?>*M2<D->-;i/KH2 1 comcmm^nx^ 

*. K*«lt)*?3tt, WABS 1 3, 1 4 10&A, 
C 0 0 7 5 ] M^IS 0 #? 3 g*««fi*a&*«? 40 

CO 0 7 6] 3. a^/W^OBBS^* 

13 9—02 1 «;fc^lC&3W^07 s ^'l'X©§S!il75" 
iS^Ui^-rSST'&Sc HS&#!lT*t±, 0 6— 08 tip U 

CO 0 7 7] 09— 0 2 1 lC^.T-7-f^t2'r/^7.(DWl so 
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T&ft&lt. its 09»C^-r>i7X/M 0 0<D±T*tf? 
tl5„ *x/M oOO-iittt, R#«lD«f«3fi7' 
D-feX*^Tbfc»ai«*^y FS^Q 1 1 ~Q n mtf 
g?'J£ftT^3f>©t U »«««^ KES5Q 1 1 - 

■c, ^©K^a^i^-rso 
co 07 8] sr. 01 oic7T.T£?ic. mjmvm* 
3 srsts Lfcmmm 32,33 osittg 1 ©ms® 2 

1 %MtS. Jg 1 coMitM 2 lit. N i F e N C o F 
e, FeNSftSFeZrNfOltt«fl%»\ HiP 

0. 2 5 — 3/im©IEHi:as<i:-5fc:7&jg'r;5C.i:#$? 
SlA\, Sfc, Jgl©&1£B2 1«\ 7l^-A«>o#S 

co 0 7 9] mc 01 1 »c^-r<t -5 u:, jgi ©&tt/i 
2 1 ©±tc, wtmmmz 1 l&tf/w^^-yyj^ 
1 2*«fig-rs. w&mmz 1 is^y^f^ 

I2 12!i, NiFe, CoFe, F eNSfctiF e Z 
rNf©IttW*ffll\ HO. 2 5~3^mOKl 

[0 0 8 0]^(C, 01 2 IC^-T J; 5 fc, $KtttBR£2 
5 2 fttttfBMR 2 5 2 Jg 1 ©M14S 2 

1, tt&ttn»2 1 lR^-y^f77l2 1 2*m 

00 fflsmmm2 $2it. MzOi. sioz, ain 

Sfc&D L CIPfc<fcoT«fig«nSo SS^«e^fll2 5 2 
li, 7 ^ g: fcti C V D f <D Kv f i«^{C <t o 

Tj&a-r*cfc#T*s. mmmmm2 5 2 comma. 

0. 0 1—0. 0 5 iimCO^Mh-r^C i:tf#SH/\, 
CO 0 8 1 ] 013 t^-T.}; ^ tc, ^^gi^M2 

5 2©3ffilC. Ml O^J3i=i-r;l/2 3 1 *JgJ*r*. Jg 

1 (Dif^n^;l/2 3 1 t±. «»Jx(f. C u (m) %i}L<Dm 

fCtoT^^tlS, Lfc^oT, |gl <D5t«3-r;l/2 

ffi-TS^li. «tt, «lt»itei^M2 5 2©«ffit'>- 
FB^fiStLT*<o cmt. 7U-Ai6o#j*»c^ 

CO 0 8 2] §11 <D5fK3^/l/2 3 1 It. ipg/StfO. 2 
5~3MmO«Hi:ft*J:5»c?gJ«-r*. If 1 <D»flg3 
-Y;P2 3 1 ©fl&Pli, fff^i*WSbl^ 71/- A46 

co 0 8 33 ^tc. 01 4 K^-r* 5 tc. mm-?z?gi 

OSg3^;l/2 3 1 -2 31 P^lC#^E-r5te«*6i^M2 
5 2*^*-rSo *&*6iiaK2 5 2©^*»carcoT 

a. if i <omm=i^ )\>2 3 1 ^x^tcb, =u>**s 
rcitvy^T'^y. x-y^v^* («tr i Ei 

CO 0 8 4 ] mc 0 1 5 tc^-TJ: r> ic. m 1 
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^;l/2 3 1 O^®, aif, ^1 OffK^-Ol^ 3 1- 2 

3 1 mcmtizfgi <omnm2 1 & 

HJ?T«^»ti*e«{i2 5 1 Mttfiftfl|2 
5 1 « % £g»&&B£2 5 2 fclSHUfc:. AI2O3, S i O 
2. A I NSfcttDLCSte*oT«SSnSo SSffi® 
i!2 5 2 ttX/^y > Jfttt c V D*© K7>f 
mc&*DT&flttZCtWT*%&o «i!2 5 2 0) 

mmizo. 01-0. 0 5 iimtoKmtt^ctifitff^ 

[0 0 8 5] ^JC. Hl6Jcfxn9»C N I2 0»B3 10 
-f;l/2 3 2?:MtSo S2 0fI^;l/2 3 2ti^U 
-Ai!)ofSlcJ;oTMt5o S2 0»H3^;l/2 3 
21*. «rtJH*Bftl^Ts ^1 Oil3^;l/2 3 1 OffltC 

[00 86] 0 1 7 tc^-Tcfc a ¥Sft^«$ 

n^^««e^M2 5 3*jB«f «o mmmmmz 5 3 

<OSM^7l/2 3 1 . !2©»l3>f;l/2 3 
2. ^®^P2 1 lS^'V^t772 1 2(D±fc* 
goTMt^o ««l«6ii2 5 3&> A I2O3. S i 20 
OzilcjioTitfSnSo ffit&&JSUR2 5 3tiX;^7 

[0 0 8 73 *lc, Hl8fc,TVTi^^ mBKM«2 
5 3*, CMP&Hlc£t)¥±S{fc;*r£o mWfeMm25 
3*4. ffi®>S&Wf 2 1 1 fcgll <D««3>Ol/2 3 1 OB 

fcH#u ksahw2 1 1^7^7712 1 

[0 0 8 8]*IC, 119^91^ *?*V?m 
112 5 3, SlMS2^i«:l2 3K 2 3 20± 

So *+y^i2 4tt N A I2O3, S i O2, 
ftttDLCSfci-3Tl«Sn5. *iry^»2 40« 
JPti, 0. 0 1-0. 0 5 iim<Dffim£TZ>C£tftff& 

[0 0 8 9] BSHiLTt^ftV^ SlOfl3^V2 
3 1 , g20l«3^;l/2 3 2, MW&S&2 1 1 Rt/M 
v**P*v-fZ 1 2^tt«I54 s iry:/J»2 4*Jgrit *o 

^7^>77i2 1 2±£. *lRtf»2<& 
«|3^2 3K 2 3 20iflS3^1/liS*2 34A 
±. 2 3 4 B±x ;l/fl»*2 3 5 A±. 23 5 

B±. (04 r +yyi2 4*»St5o ^^712 40 

rtvirlf+y^m 1 21^7^12 4S^'J^ 
£fcteR I EeoK^xy^v^SftSlff-rS. 

f$£;T2>o fit, 7U-A*o*i£ftHfc:.J:9. *l 
atf»20SWB=i-<;l/2 3 1. 2 3 20Irta3^l/SS so 
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*2 3 4 Ai, 2 3 4 B±lc$fctf S«fc -5 IC^ 1 OWS^ 
T 1 fcJgfiJtU IWH^^ ;l/flS*2 3 5 A±. 2 3 5 B 
±fcSfc#S«fcSfcW2©^T2*}&SU 

^2o^sMn-r;i/2 3 k 2 3 2%mfmicmim&£ 
» i «o*b?t i , t 2 a, «*ar. cu cm) § 

TK T2tfc ^>:/JB*rtLTffit>aiL«B2 7. 2 
8JcJg^^n^o 

[0 0 9 0]^c, B2 0lc;aVf\k?k:. Jg2<Dmi4JI 
2 2^M?tlSo ^2<D&1£Jf2 2li. :7U-A#>o 
SaSPfcioTJgfig-TSo 3t2<DB£ttJl2 2 N i F 
e. CoFeNK CoFe, FeN, FeZrNflC 
«fc»)ffl^n5o I2 0«ftl2 2©if^ 0. 25 

2t±. ff77l2 4&Cj;oT3a§StU My^t^ 

yjf 2 i 2T^&5ic^nn^o cruccko, m 

l<0«tti2K S20»ftl2 2M^7yi2 4 
*3SS*«««IsIfS^«'rSo fg2<D?Ktt/f 2 2t*. 

[0 0 9 1] 02 1 tC^-Tcfc^^ SSil 2 6* 

*u cMPft^jCctOTafbsnSo «wi2 6i4. a 

i 2 o 3n s i ozmic&vm&ztiZo 

[o o 9 2] ±i&isfcxm%:m2>c£ic&*)^ 06-0 

So 

[0 0 9 3] 4 . H*J§^*aK«'\* Ktt 

fcov^TfeHS-r*. £f\ 02 2li#^EU:fi5S«» 
KfiSBO— »«rS-riEffilH. B2 3ttB2 2lcSL 

»Mt«*vy K4 FSl«BB«5 £*#A/C*^ 

[00 9 4]^y F5»8f5^ &JWWg-C&S£# 
*5 30*¥75tirio— fl»k:*si*flBk:. HlX&RW 
*ET*SrI9I»5 1 *mttt. CO Rim 5 l ©Tffilc 

[0 0 9 5] pJ^frS 1 £*M*5 3<0M&IrH*» 
fcWWLT^Cf* 2 5. 5 6^:, SE«r 

*5 3*6«nft«lC*^T^«H**5 5, 5 
tSffi»5 4t, ^5 4 0B4>Jfeff»&n«fW5 
5, 5 6\C&¥ft?%£?l,cmUT^T5fc1ffi*£&1&£ 
Ufcg«fr5 2^*WTSo 

[0 0 9 6] §^fr5 2 0«tf**«kl44 % 5:if*5 3 
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*»&»iELfc, Wz.if *mk<offimm$m 5 i aw* & 

ftTt^S. C©ffiSffl^*g5 7fc±*K 3fc}*&5 3©g 
[00 97] S*Ut 5 2 ©TSfc WUBK^y F 4 £Jg 

[0098] 024 

TiiBT?**. 0^£ftfcfi&laiHilff£SBJ;i:, BSC'S io 
•y KttBB IMf-fX^ 7 Htt 
B6«02 2, 02 3fc0^Lfcfc©T35S„ JKSt"\-y 
KttH 6 "\ v K&JNH 5 ©— 9 ©— «& 

K*»«B8k:J:r3T3a»«*U fro. UfrSftS. 55 
iia'Ny F 4 i±, *\ -y 5®l AWMlcttbt 

[0099] jK^X'<x<7 7fr, m^^mmmsic 

XK). fcfliF l ©TaiRrtcieilEigi&SftSi:, aMBBSCN 20 

•y f 4 W'm±mx\ muLr-t x* 7 <m& & #± 

^vF3£i«ffl5 0jaiWteBjD{«f»6tlfc»il 
BJK'N -y F 4 t±, fi^rV X ^ 7 ©g7a l^tdEttS ft 

8 «}: tJ s if K8£«<-n -y F 4 tf, «<K-5V X ^ 7 ±©m 

U »*5i#3yfTJbft*. 

[0 10 0] £t±, »SLl>5ISfiM*#BaLT*5^0 

tHs^ta^T. lifT-stitf, »*©s3bmw* 30 

SSt>ffSCi:l±tHJ!T*;j5S„ 
[0101] 

©J; 3 ctA'ftS, 

(a) B£SSS*S<-rsC£&<, 3-r;b*-:/ft*» 

£ £««f 5 C t if T* €r 5 o 

(b) /<fX*m'j><£it, mc, mmnmmmtomi* 

^•y FfttfWBK tWZZo 

[0i] ^t^^v^^pf/Wxofiif* 
s. 

[0 2] 01 ©2-2ffil^»-DfcBf®0TS5o 

[0 3] #3§fEfc^Sv>f *ax/WX©3gfc:giJ©f|;&ti 
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[0 4] H30 4-4«»C»ofcKSHT*«. 
[05] #»B»c«ST-r*n7 r /WX©jefcffl©*W 

[0 6] *5M8»c«S»lWl*'Ny K<D#*Bn?*S. 
[0 7] 0 6tc^Lfc^m^-y KOfliTSS. 
[08] 06. H7fcSLftiWB8«'Ny K03-f)MI 

[09] *«w»c«sBjiawffi*i««tfsft*^x^NO« 

«0T**So 

[0 10] 09lc^Lfci7X/N±T-Mfc^^^>y F 

g^© 1 o^-r»f®0T'^s. 

[01 1] 01 OtCmbfcX@©^©XS^:^-r0Tfe 
So 

[01 2] 01 1 icmhrcx.m<o^t<ojM^-rmx'$> 

So 

[01 3] 01 2tc^LfcX@©^©XS^-r0T'a& 
S. 

[01 4] 01 3fc^Lfcxa©&©Xi&&7jVr0T'<& 

So 

[0 1 5 ] 0 1 4 tC^LfcXS©ft©Xg^:^t-0T'3& 

[01 6] 01 5fc^LfcXS©^©XS^-T0T^ 
5. 

[01 7] 01 6tC^LfeX@©tf©XS^-T0T-fe 
5. 

[0 1 8] 01 7tC^LfcXig©^©X©^-r0T'3B 

So 

[019] 01 8(C^LfcXig©^©XiS^-r0T'fe 

So 

[0 2 0] 01 9 t^LfcXe©^©XS^-T0T-fe 

So 

[02 1 ] 02 O»C^LfcXg©*£©XfS$T;^-r0-t?a& 

So 

[02 2] *JH!lc««a«'Nv K«s«<0— *«r^"riE 

[02 3] 02 2tc^Lfcffi^-y F^B©J£ffi0T35 
S. 

[02 4] *5gI|l!lc«SJK§tfEgS?£«B©¥®0T'fc 

So 

23 1 »1©W«|3^1' 

2 3 2 S2©il3-fyl/ 

2 5 1 fttttfeJNit 

a 4^+ y 7°® 
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